Anatomical study was conducted to reveal the arrangemental principle of the main ventral muscles in the abdomen of the kuruma prawn Penaeus japonicus. The musculature consisted of five components: 1) anterior oblique muscle having anterior and posterior trunks, 2) central muscle, 3) posterior oblique muscle, 4) transverse muscle, and 5) oblique transverse muscle. Their distribution was observed, and their arrangement was described, except 5), of which tracing was difficult. The functions of these main ventral muscles and especially of the anterior oblique muscle which showed a specifically twisted structure are discussed.
In crayfish, lobsters and shrimp as well as mysid and krill shrimps, the abdominal muscles occupy a large weight in the whole body and are the most useful as edible parts. Their characteristic is a system organized in a sophisticated manner. Regarding the structure of the abdominal muscles, several studies have been conducted for crayfish Astacus fluviatilis,1,2) lobster Homarus vulgaris,3) spiny lobster Palinurus vulgaris,3) white shrimp Penaeus setiferus,4) and bent mysid shrimp Praunus flexuosus5) from the standpoint of general or comparative anatomy. For sand shrimp Crangon vulgaris, development of the abdominal muscular structure has been studied for zoea, mysis and adult stages.6,7) Especially for the penaeid shrimp P. setiferus and crayfish A. fluviatilis,l) anatomical studies have included the whole body with the nervous component.
From these results, abdominal muscles are classified fundamentally into the following components: 1) superficial ventral muscles, 2) lateral m., 3) dorsal m., and 4) main ventral m. These muscles are arranged segmentally as a rule, but are intertwined with one another.
Their separation for study is very difficult.
The understanding of the muscular structure mentioned above seems to be difficult, with only plane descriptions by previous authors. Thus, the present study was conducted to draw stereographically the segmental unit of the abdominal muscle of the kuruma prawn Penaeus japonicus, focusing on the main ventral muscles, because they seem to reflect typically the intrinsic structure which causes strong flexions of abdominal movement.
Materials and Method
Materials were c. 10g prawns fixed in advance in 10% formalin. First, the thoracico-abdominal area was observed externally. Removing the carapace and tergites of the abdomen, general arrangements of the muscular system as superficially observed were described. After dividing along the midline, respective halves were dissected under a dissecting microscope.
Staining properly with weak methylene blue solution, the internal construction of the abdominal muscle was described. From anatomical information obtained, a stereogram of the muscular system related to the main ventral muscles was drawn in order to clarify the arrangemental principle between abdominal segments. Nomenclatures in the present study follow the references of Daniel and Young.
Results
The external perspective of the thoracicoabdomen is presented in Fig. 1 (Fig. 2 b) . The partial portion of the posterior oblique muscle (P. O. m.) was also close to T. m. In Fig. 2 c, which shows an inner view of Fig. 1 Each segment contained the main ventral muscles consisting of five components as A. O. m., P. O. m., C. m., T. m., and the oblique transverse muscle. In the present descriptive study, the latter was omitted due to the difficulty in tracing it (Fig. 3) . The investigation resulted in revealing the main musculature related to the abdomen of the second, third and fourth segments.
The muscular character of each component was as follows. (Fig. 1) . In the first and sixth segments, the abovementioned muscles were greatly transformed, rendering the arrangemental principle difficult to understand.
The dorsal perspective of these muscular arrangements at the right-side segment is presented diagrammatically in Fig. 4 .
Discussion
It has been known there are no fundamental differences in muscular components between Malacostraca, mentioned above., [1] [2] [3] [4] [5] [6] 8) From the results, the arrangemental principle of the main ventral muscles in the kuruma prawn was considered to be similar to that of P. setiferus,4) although a completely detailed investigation of the musculature was not undertaken in the present study.
Functionally Thus, if the investigation of its muscles were focused on the end segment, valuable data would be yielded on the phylogeny of the kuruma prawn.
However, the present study did not aim to solve such phylogenetic problems but to obtain basic information on the abdominal muscle which is yet to be understood, in spite of its importance as an edible and also economically valuable portion of the kuruma prawn.
